Abstract Purpose: To investigate the effect of three anaesthetic drugs on postoperative recovery, regulatory T cells and T cell subset levels in elderly patients.
INTRODUCTION
More and more elderly patients have need to undergo surgical operations due to enhanced aging of the global population The surgical trauma and narcotic analgesic drugs used during operations cause immunosuppressive effects which increase the patient's health burden and lead to poor recovery after operations [1] . In elderly patients, the immune system does function optimally. Thus, for elderly patients in need of operation, the right anaesthetic drugs are required, not only to make the operation successful but also to reduce the impact of
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adverse effects such as intraoperative and postoperative pain. Therefore, the use of appropriate anaesthesia improves postoperative recovery. The present study investigated effects of three anaesthetic drugs on the prognosis and immune function of elderly patients.
METHODS

Selection
The patients (n = 126) undergoing general anaesthesia operations in our hospital from August 2015 to October 2017 were enrolled. The patients and their families were fully aware of the study, and they signed informed consent.
Inclusion criteria
Patients in the following categories were included: (1) patients in ASA grades II -III; (2) patients without visual impairment or hearing impairment; (3) patients free from neurological or mental illness, (4) patients without severe coagulopathy.
Exclusion criteria
Patients within the following categories were excluded from the study: (1) diabetic patients without controlled blood glucose; (2) patients with severe liver or kidney disease, and (3) patients who were on other analgesic drugs before the operation. This research was approved by the Ethical Committee of Hospital Attached to Changchun University of Chinese Medicine (approval no. 20180399), and it was carried out according to the guidelines of Declaration of Helsinki promulgated in 1964, as amended in 1996 [3] .
Anaesthesia application
Venous access was opened in the patient, and blood pressure, respiration and heart rate were monitored. Urinary catheter was used on the patients in the operating room. The anaesthesia induction in group A involved intravenous injection of 1. Following loss of consciousness, tracheal intubation and ventilator-assisted ventilation were carried out. During the operation, the end-tidal CO 2 pressure was continuously monitored and maintained at 30 -45 mmHg. The inhalation and pumping of anaesthetic drugs were stopped 5 min before the end of the operation, and tracheal intubation was removed after the extubation indications were met.
Anaesthesia indicators
Postoperative cognitive status, dizziness, nausea, vomiting and other adverse reactions were recorded, and the ratio of regulatory T cells (Tregs) and T cell lymphoids in blood were measured. Cognitive status was assessed with mini-mental state examination (MMSE) [4] . Usually, the MMSE is positively correlated with the patient's cognitive ability: the higher the MMSE score, the higher the cognitive ability of the patient. Venous blood samples (5-mL) were collected at the beginning of anaesthesia, and they were collected 24 h after the operation. The proportion of Tregs (CD4 + CD25 + ) was measured by flow cytometry, and the proportion of T cell subsets (CD4 + and CD8 + ) was measured by immunofluorescence.
Statistical analysis
Data are expressed as mean ± standard division (SD). All statistical analyses were performed with SPSS 20.0 statistical software. Measurement data such as age, weight, MMSE score, Tregs and T cell subsets were compared using analysis of variance (ANOVA). Categorical data such as the ratio of male-to-female patients, and adverse reactions, were compared using a χ 2 test. Values of p < 0.05 were considered significant.
RESULTS
Patients' clinical profiles
As shown in Table 1 , there were no differences in general data such as age, weight and gender amongst the groups (p > 0.05). 
MMSE scores before and after operation
There were no differences in the scores of MMSE of the three groups before anaesthesia (p > 0.05). However, the MMSE scores of the three groups 24 h after the operation were lower than those before the operation (p < 0.05). 
Adverse reactions
As depicted in Table 4 shows that the blood levels of Tregs (CD4 + CD25 + ) before anaesthesia in the three groups of patients were comparable (p > 0.05). The levels of CD4 + CD25 + in each group decreased after 24 h, and were significantly higher in group B than in the other two groups (p < 0.05). 
Treg levels in blood before and after operation
T cell subset levels in blood before and after operation
The levels of CD4 + and CD8 + T cell subsets in the blood before anaesthesia did not differ significantly amongst the three groups of patients (p > 0.05). However, the levels of CD4 + decreased in all the groups 24 h after operation, but were significantly higher in group B than in the other two groups (p < 0.05). The level of CD8 + increased in all the groups 24 h after operation, but it was significantly lower in group B than in the other two groups. The differences were statistically significant for both CD4 + and CD8 + (p < 0.05) ( Table 5 ). 
DISCUSSION
Propofol inhibits fast-onset of throat reflexes, thereby facilitating endotracheal intubation. However, propofol inhibits the circulatory and respiratory systems by reducing intracranial pressure, intraocular pressure, cerebral blood flow and oxygen consumption, all of which result in a drop in blood pressure that leads to transient dizziness, nausea, vomiting and other adverse reactions [5] . Midazolam is a good muscle relaxant, with a half-life of approximately 1.5 -2.5 h in normal adults, but longer half-life in elderly patients. Thus, midazolam has a lasting anaesthetic effect [5, 6] . Sevoflurane is a milestone drug used as inhaled anaesthesia, and it has good analgesia and muscle-relaxant effects.
Continuous inhalation of low concentrations of sevoflurane is suitable for maintaining anaesthesia during general anaesthesia, because it has less effect on airway stimuli and the cardiovascular system, but it is associated with rapid anaesthesia and recovery onset [7] . In this study, the adverse reactions rate in group B were lower than that in the other two groups, indicating that the combination of propofol, midazolam and sevoflurane improves patient comfort.
Surgical patients are often plagued by cognitive impairment after general anaesthesia. This phenomenon is more common in elderly patients as a result of their poor physical function. The present study found that the incidence of cognitive dysfunction after general anaesthesia in elderly patients over 65 years of age was as high as 25.8 % [8] . In view of the fact that cognitive dysfunction after general anaesthesia is due to the neural stimulating effect of residual narcotic drugs on the patient, the occurrence of cognitive dysfunction is closely related to the type of anaesthetic drug administered [9] .
The function of the human immune system gradually declines with age, and immunecompromised patients are more susceptible to infection, thereby resulting in poor prognosis. With increasing number of elderly surgical patients, reduction of the adverse stimulation of immune function during operations has become a critical issue in clinical practice. The Tregs (CD4 + CD25 + ) and their related cytokines (e.g. Foxp3) are important to the immune system and can regulate the immune system as well as maintain homeostasis of immune cell populations [10] . In the cytoplasm, Foxp3 is a specific transcription factor which transcribes the mRNA of a specific protein that promotes immune regulation of CD4 + CD25 + Tregs [11] . Studies have previously shown the potential role of CD4+CD25 + Tregs in regulating other immune cells and reducing the incidence of autoimmune diseases [12] . The present study shows that the combination of propofol, midazolam and sevoflurane had minimal impact on the level of Tregs (CD4 + CD25 + ) in peripheral blood, and was beneficial in maintaining homeostasis in immune cell population. T cell subsets in the blood serve as criterion for assessing immune function. The T cell subsets comprise two subgroups: CD4 + T cells and CD8 + T cells using specific monoclonal antibodies [13] .The CD4 + T cells are also called helper T cells. Under the regulation of Tregs, they are involved in immune surveillance of cancer cells. It has been confirmed that the ratio of CD4 + to CD8 + T cells in the blood is significantly reduced in malignant tumour patients whose immunity is in a suppressed state [14] . The present study shows that the combination of propofol, midazolam and sevoflurane anaesthesia in patients has minimal impact on the levels of CD4 + and CD8 + T cell subsets in peripheral blood, and is beneficial for maintaining the patient's own immune system.
Limitations of the study
Few participants were included in this research and this research was a single centre based study. Whether the propofol, midazolam and sevoflurane have a long-term effect on patients still needs a further research.
CONCLUSION
The anaesthetic combination of propofol, midazolam and sevoflurane has rapid anaesthetic onset and recovery. It improves patient's comfort and decreases the negative impact of anaesthesia on immune system function. Furthermore, it improves recovery in elderly patients.
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